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Effect of local meteorological conditions on shallow subsurface
temperature above underground.coal fire

LIU Xiao-chen'>® WU Jian4un' > LIU Ming' °? JIANG Weiguo' >® GU Lei*

( 1. State Key Laboratory of Earth Surface Processes and Resource Ecology BeijingNormal University Beijing 100875 China;2. Academy of Disaster Reduction
and Emergency Management MOCA/MOE Beijing Normal University Beijing 100875 China;3. Key Laboratory of Environment Change and Natural Disas—
ter MOE Beijing Normal University Beijing 100875 China;4. Resource Environment & Tourism College Capital Normal University Beijing 100037 Chi—

na)

Abstract: Fire zone 18 of Wuda coalfield in Inner, Mongolia was selected as the study area. Variation series of tempera—
ture measured on spatial and vertical layers of ground subsurface was analyzed as well as three meteorological factors
as precipitation air temperature and wind speed; meanwhile correlation between the measurement temperature and me—
teorological factors were quantitative ‘analyzed. Preliminary conclusions are drawn as: precipitation is a significant factor
to underground coal combustion heavy rainfall may get to the burning center to decrease temperature and long-term
rich precipitation can to a certain extent suppress combustion; effects of air temperature on underground coal fire is
limited to the surface but the seasonal variation can far deeply influence the vertical temperature above fire; wind
speed didn’ t show any directly effect on coal fire in short term while the local wind condition is very probable to affect
the combustion system and the information extraction of underground coal fire.

Key words: underground coal fire; shallow subsurface temperature; rainfall; air temperature; wind speed
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Table 1 Relationship between temperature variation of vertical layers and local rainfall above 10 mm
V_40 V_80 V_120 V_40 V_80 V_120
7-13 50. 48 3.83 61.95 2.34 71.36 1.24 1.91 0.43 0. 38 10.0
7-20 49.49 -0.57 58.92 -0.36 68. 82 -0.18 0.70 0.16 0.05 15.0
7-28 50. 10 10. 17 61.39 8.51 70.75 6.55 1.83 0.38 0.07 4.8
7-29 48.38 8.45 59.79 6.91 70.24 6. 04 1.08 0.28 0.25 0
7 -30 46.72 6.79 59. 14 6.26 69. 14 4.94 1.67 0.50 0. 69 13.0
7 -31 40.27 0.34 55.67 2.79 65.93 1.73 1.00 1.31 0. 87 32.1
8-8 46. 32 2. 81 56. 47 0.79 66. 55 0. 08 0.63 0.05 0.07 14.4
8-9 43.51 0 55.68 0 66. 47 0 0.40 0.39 0.14 0.8
8-16 44. 62 -2.31 55. 64 -0.18 66. 25 0.16 0. 28 0.20 0.05 23.2
8-17 45.39 0 55.31 0 66. 02 0 1.02 0.17 0.09 7.8
8 -29 42.37 2.38 56. 14 2.98 65. 87 1.05 1. 84 1. 12 0.51 39.3
9-21 42.34 3.46 53.59 1.52 64. 05 0.75 1.15 0.28 0.11 9.6
o 7
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Person

Table 2 Person correlation between temperature of spatial layer and local meteorological factors

12_36 20_40 27_44
12_36 1 0.914** 0.945** 0.807** 0.451%*
20_40 0 1 0.860** 0.722** 0.431%*
27_44 0 0 1 0.845** 0.400**
0 0 0 1 0.404**
0 0 0 0 1
* % 0.01 ) o
5 26 —I10 129 d .
:0.990; 10, 144
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Table 3 Person correlation between temperature of vertical layers and local meteorological factors

V_120

V_60 V_80 V_100
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